Preparation of ZnAl-LDHs/GO nanocomposites and its application in removal of chromium ion from aqueous solutions by 冯广京
  











Preparation of ZnAl-LDHs/GO nanocomposites and its 






专  业名 称：化 学 工 程 
论文提交日期：2017 年 5 月 























































































水滑石（ZnAl-LDHs）。通过 XRD、FT-IR 和 TEM 等表征表明，成功制备出了
褶皱状的 GO 和正六边形的 ZnAl-LDHs。并探讨了不同的制备条件对类水滑石吸
附性能的影响，最优制备条件为 Zn/Al 摩尔比为 2:1，合成温度为 105oC，晶化
温度为 95 oC，晶化时间为 24 h，此时，ZnAl-LDHs 对的 Cr(VI)离子最大吸附容
量为 34.27 mg/g。 
通过层层自组装（layer-by-layer self-assembly, LBL）的方法合成了锌铝水滑
石/氧化石墨烯（LDHs/GO-LBL）纳米复合材料。采用 FT-IR、TEM、XRD 等技
术对所制得的 LDHs/GO-LBL 纳米复合材料进行表征分析，发现 LDHs/GO-LBL
微观形貌是纱状的 GO 和无定形片状的 ZnAl-LDHs 相互交替插层在一起。探索








起。将 LDHs/GO-OPM 纳米复合材料应用于水体中 Cr(VI)离子的去除，考察了

















50 mg/L，溶液初始 pH 为 3，投加量仅为 1.0 g/L 的优化条件下，LDHs/GO-OPM
纳米复合材料对 Cr(VI)离子的吸附量高达 48.56 mg/g。还考察了溶液中共存物对
吸附效果的影响，结果表明 LDHs/GO-OPM 纳米复合材料对 Cr(VI)离子的去除
过程受其它共存物质影响较小，仅有个别的阴离子会抑制 Cr(VI)的去除。此外，
还对去除反应过程的动力学、热力学和反应机理进行了研究，该过程更符合准二
级动力学模型，吸附等温线符合 Freundlich 模型；结合 FT-IR 和 XPS 表征推断
的吸附机理为 Cr(VI)离子与吸附剂表面官能团之间产生络合作用和化学吸附，以




















With the accelerated process of industrialization, the massive and unreasonable 
emission of industrial waste water causes enormous harm to the environment.The 
pollution of heavy metals such as chromium has serious impact on the surrounding 
flora and fauna as well as human life and health. In view of this problem, this study 
prepared ZnAl layered double hydroxides and graphene oxide (ZnAl-LDHs/GO) 
nanocomposites through layer by layer self-assembly anda one-pot hydrothermal 
methods. The materials were characterized, and the mechanisms of adsorption were 
explored, in addition, the effects of ZnAl-LDHs/GO nanocomposites prepared by two 
methods on the removal of Cr(VI) ions in aqueous solution were investigated. 
Graphene oxide (GO) was synthesized using a modified Hummers method, and 
ZnAl-LDHs was prepared by urea method.The results of XRD、FT-IR and TEM 
showed that the wrinkled GO andhexagonal ZnAl-LDHs were well prepared, and the 
effects of different conditions on adsorption capacity of ZnAl-LDHs were studied. 
The results showed that the maximum adsorption capacity was 34.27 mg/g when 
Zn/Al molarratio was 2:1, synthesis temperature of 105 oC, crystallization temperature 
of 95 oC and ageing time of 24 hours. 
LDHs/GO-LBL nanocomposite was prepared via layer by layer self-assembly 
technique. The microstructure of LDHs/GO-LBL was the GO and ZnAl-LDHs 
stacked in alternating sequence which was characterized by FTIR, TEM, XRD and 
other techniques.The LDHs/GO-LBL nanocomposites were applied in the removal of 
Cr(VI) in water and parameters such as the exfoliated time of ZnAl-LDHs, initial 
Cr(VI) concentration, and pH for Cr(VI) removal were investigated. The results 
showed that the maximum removal rate of Cr(VI) on LDHs/GO-LBL nanocomposites 
was 94.13%. In addition, the adsorption process followed pseudo-second-order kinetic 
model and Freundlich isotherm. 
LDHs/GO-OPM nanocomposite was fabricated through a one-pot hydrothermal 
















showed that in the obtained LDHs/GO-OPM nanocomposite two kinds of oppositely 
charged nanosheets which were stacked face-to-face in alternating sequence. The 
LDHs/GO-OPM nanocomposites were applied in the removal of Cr(VI) in aqueous 
solution and parameters such as the mass fraction of GO, initial Cr(VI) concentration, 
temperature and pH for Cr(VI) removal were investigated. The results indicated that a 
maximum adsorption capacity of 48.56 mg/g was achieved on LDHs/GO-OPM 
contains6.0% of GO, pH 3.0, Cr(VI) solution with initial concentration of 50 mg/L, 
and room temperaturewith 1.0 g/L dosage. In addition, the influence of coexisting 
substances on Cr(VI) removal was studied. Cr(VI) removal by LDHs/GO-OPM less 
influenced by most coexisting substances, only particular anions could suppress Cr(VI) 
removal. And the adsorption process followed pseudo-second-order kinetic model and 
Freundlich isotherm. As suggested by FT-IR and XPS analysis, a possible adsorption 
mechanism was that the adsorbents and Cr(VI) ions occurred surface complexation or 
chemical sorption and synergistic contribution from eachcomponents in 
LDHs/GO-OPM nanocomposites enhanced Cr(VI) adsorption capacity. 
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28000 亿立方米的淡水资源，占全球淡水资源总量的 6%，居世界第 6 位。虽然
淡水总量大，但由于我国是一个人口大国，人均只有约 2050 立方米，不到世界
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